Parental investment may be biased with respect to parental sex or offspring sex or there may be an interaction between parental and offspring sex. We investigated whether any of these types of bias occurred in great tits, Parus major. By sexing chicks using random amplified polymorphic DNA (RAPD) markers and subsequently moving chicks between broods, we were able to manipulate broods early in the nestling period to give all-male, mixed-sex and all-female broods. Provisioning behaviour (total feeding rate, proportion of feeding visits by the male, prey size, visit duration and proportion of visits in which a faecal sac was removed) was measured for broods aged 8-9 and 11-12 days. Nest defence behaviour was measured for 15-day-old broods. Parental weight, the occurrence of second broods and overwinter survival of the parents were also analysed. There were some differences in parental care between the parents: males made the majority of feeding visits and were more vigorous in nest defence. However, there was no evidence that parental care varied in relation to brood sex ratio or that there was an interaction in parental care between parental sex and brood sex ratio.
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Parents are selected to vary their level of investment in sons and daughters depending on the fitness costs and benefits accruing through each of the two sexes of offspring. One method of varying total investment in each sex is to modify the sex ratio of offspring produced (Fisher 1958; Hamilton 1967; Trivers & Willard 1973; Clark 1978; Emlen et al. 1986 ), and there is increasing evidence that such adaptive modification may occur in some bird species (Daan et al. 1996; Komdeur et al. 1997) . However, even when sex ratio is not under parental control, parents may modify their investment by varying the extent of parental care they give in relation to the sex of each offspring or the sex ratio of the entire brood.
Investment in offspring may be sex biased in several respects (Stamps 1990; Gowaty & Droge 1991) . First, it may depend on the sex of the parent, but not the sex of the offspring. Examples of such sex differences in parental care are too common to require elaboration. Second, investment may depend on the sex of the offspring, but not of the parent. Such biased investment is expected where one sex of offspring is 'needier' than the other, for instance in species that are sexually dimorphic in size or where subsequent differential dispersal gives a higher fitness pay-off to increased body reserves at the time of independence in the dispersing sex of offspring. While biased investment to the larger sex offspring is well documented in mammals (see Leonard et al. 1994 for review), there is little evidence for biased investment in sexually dimorphic birds (see Stamps 1990 and Gowaty & Droge 1991 for reviews). Red-winged blackbirds, Agelaius pheoeniceus, are one of the rare species for which such sex-biased provisioning has been reported (Yasukawa et al. 1990; Teather 1992; Westneat et al. 1995) .
Third, the proportion of care received from each parent may depend on offspring sex. Gowaty & Droge (1991) suggested that this would occur when the relationship between the fitness value of an offspring to the parent and the investment that the offspring received differed between the parents for either or both sexes of offspring, and that this could occur as a result of competition imposed, or help given, by one sex of offspring whose effect differed between the parents. For instance, philopatric male offspring might compete more strongly as adults with their father than with their mother. As a result, the net fitness gain through that offspring would differ between the parents. Such an effect could also occur if the probability of extrapair paternity differed between
